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A "Wash-Out Pipet System" is described for sampling erythrocytes in heparinized blood. Packed red blood cells are drawn into a 1.0 ml pipet, washed out of the pipet, and diluted to at least 50 ml, causing the cells to lyse. The pipet is blown dry with air and is ready for use again in less than 20 s.
Additional Keyphrases plasma and red cell cation concentrations
For studying plasma and red blood cell (RBc) electrolytes, we have developed a method that allows frequent accurate and reproducible sampling of both plasma and RBC. We determined that for our purposes, a 1.0-nil volume of sample was optimum. Although the 1.0-nil "Class A" Ostwald-Folin blow-out pipet and the standard "Class A" transfer pipet were adequate for sampling plasma, they were not adequate for sampling RBC. When either of these pipets was used, the RBC clumped together at the tip of the pipet, clogging the narrow orifice. Use of a serological or measuring pipet with a larger orifice eliminated the clogging problem, but presented a new problem: a large and variable volume of RBC remained on the walls of the pipet, with a resultingly unpredictable volume being delivered.
Consequently, we developed the "Wash-Out Pipet System" for sampling RBC that is described here. Figure 1 shows the sampling system, consisting of a 5-mi hypodermic syringe connected to a pipet with Tygon tubing, a system for washing out the pipet, and a system for drying the pipet. The pipet, made of clear polystyrene, is a 1.0-mi serological pipet ("Falcon," from, e.g., Scientific Products, Edison, N.J.), graduated in 0.01 nil. Figure 2 is a schematic drawing of the system (incorporating valves for regulation of flow) with the addition of a distilled water wash-out reservoir and a mechanism for blowing droplets of water out of the pipet.
Materials and Methods
This system provides sensitive and precise control of the height of the meniscus in the pipet. The syringe is used both to withdraw and to dispense samples. A 10-mi sample of whole blood, heparinized with ammonium heparin (Scientific Products), is centrifuged for 60 mm at 1600 g in clear (polycarbonate) plastic centrifuge tubes. The plasma layer is either sampled or aspirated and discarded. The buff y coat is aspirated. The top 7 mm of the RBC is also aspirated with a Pasteur pipet, to eliminate as much of the plasma-rich interface as possible.
The Stopcock (No. 3, Figure 2 ) is turned to the S (for "syringe") position and the plunger of the syringe (No. 2) is pulled out about 2.5 cm. The tip of the pipet is inserted into the top layer of RBC, and, as it enters, the plunger of the hypodermic syringe is slowly depressed, bubbling air into the RBC layer. This helps to prevent any residual plasma that might be pooled at the top of the EEC mass from being forced into the pipet when the pipet enters the RBC column. As soon as the air is bubbled into the top layer of the RBC, the pipet tip is pushed to the bottom of the sample container.
The guard on the sampling apparatus governs the depth of sampling, so that the sample is always drawn at a predetermined, constant distance from the bottom of the sample tube.
The plunger of the hypodermic syringe is withdrawn, aspirating RBC into the pipet (slightly more than 1 ml). Excess RBC are gently blotted from the outside pipet tip until the meniscus of the RBC layer is even with the 1.0-mi line on the pipet. By depressing the syringe plunger, the 1.0-mi sample volume is released into a "Class A" volumetric flask.
Stopcock No. 3 is turned sideways so that all valves are closed. The rubber bulb syringe, No. 5, is squeezed several times to generate a pressure inside the water tank. At this time, the stopcock, No. 6, is opened to allow pressurized water to enter the pipet, rinsing it clean as this rinse water is added to the volumetric flask. Stopcock No. 6 is then closed, which prevents pipet full. Stopcock No. 3 is then turned to the "air" position, allowing the trapped water to be released.
By squeezing the rubber bulb syringe, No. 4, several times, air is forced through the pipet and blows out the remaining drops of water. Stopcock No. 3 is then turned to the S position. The pipet is now clean, dry, and ready for re-use.
We have observed that 40 ml of distilled water is required to wash the 1.0-mi Falcon pipet clean. This implies that the sample must be diluted at least 40-fold. A 50-fold dilution appears to lyse all the RBC. With this system, it is possible routinely to sample RBC, wash the pipet clean, dilute the sample to a 50-nil volume, and blow the pipet dry in less than 20s.
Alternatively, the distilled water reservoir may be elevated above the pipet to provide gravity feed, thus eliminating the step of generating pressure in the reservoir, and further saving time.
Accuracy
During this evaluation, six "Class A" transfer pipets and six Falcon pipets were used to withdraw 1.0-ml aliquots of an aqueous standard solution. pipets. This "most nearly accurate" Falcon pipet was selected for use in the "Wash-Out Pipet System."
The "Class A" pipet showed slightly better reproducibility than the Falcon pipet.
Reproducibility
To evaluate the reproducibility of the complete system in actual use, we drew two blood samples (A and B) at the same time from each of 10 subjects. All samples were processed routinely. The "Wash-Out Pipet System" was used to sample 1.0 ml of plasma and 1.0 ml of EBC from each of the 20 tubes. Samples were diluted and analyzed for sodium, potassium, magnesium, and lithium ( One method for eliminating a as a possible source of error and for eliminating traces of the pooled plasma layer in the RBC sample would be to use (as I have recently) a clear polycarbonate centrifuge tube with a rubber plug in the bottom (Figure 3 ). With it, the RBC can be dropped out of the bottom of the tube in a controlled manner into a second tube and sampled from the second tube. One could control the flow of EEC from the bottom of the initial tube by using finger pressure on a small glass tube inserted in a rubber stopper, so that the top layer never leaves the first tube (Figure 3 ). This improved sample container would eliminate any possibility of including the pooled plasma layer into the RBC sample and could prove that a either is or is not the cause of the randomly elevated EEC sodium values.
A longer plastic 1.0-ml pipet, with a finer bore and a slightly smaller orifice, would give more precise control of the volume delivered and thus improve overall reproducibility. Fig.3 . Schematic of an improved sample container
